Experiential learning builds on the strong conceptual foundation established in the last century especially by John Dewey and David Kolb. The process generates high expectations in students, recognizes many ways of knowing, reflecting and evaluating, and creates education relevant to past experience and real world challenges. Canadian students have been active participants in the Norwegian programs in Agroecology, an integrative field of science that explores the ecology of farming and food systems. Focus of an 8-week farming systems course at the Norwegian University of Life Sciences is developing a farm plan that meets the long-term goals of a farm family. A subsequent 8-week food systems course has student teams developing comprehensive food system plans for counties in Norway. Relevance of the program for Canadian students is especially strong due to similarities in crop and livestock species, cultural heritage and values, and interdisciplinary education. Undergraduate students in Canada often gain a rich background in group dynamics and conducting practical team projects.The Nordic programme adds ethics and values to the production, economic, and environmental emphasis found in their prior courses. Students who have found the courses enriching have come from a diverse range of backgrounds, including animal science, agronomy, environmental science, history, sociology and geography. This review uses the method of testimonials from Canadian students and their performance in subsequent positions to provide a rich qualitative picture of the relevance of this education to their growth as scholars and preparation to enter the professional world as agroecologists. The goal is to describe how they have incorporated personal values into study of farming and food systems.
Introduction
The Nordic Agroecology Program is designed to foster experiential learning through open-ended case study projects by student teams on farms and in the food system (Francis et al., 2009) . Based on early work by innovative educators, our program operates under the assumption that often there is a larger gap in education between knowledge and action than between ignorance and knowledge . This paper discusses experiential learning as experienced and described by Canadian students who have taken the courses in Norway and have chosen to work on MSc thesis projects in Agroecology and their subsequent job choices and performance. The literature review borrows heavily from the research by Alexandra English, who completed the MSc in 2007 on farmer learning needs in Ontario (English, 2007) . Our voices are prominent in the paper, as students and instructors explain what the course has meant and how values have been added to the learning landscape. This method is essential to capture the precise ideas of each individual.
Late in the nineteenth century, educator Francis Parker saw children "experiencing a continuous process of acquiring knowledge, an ever-growing and ever-changing appreciative mass", and defined "the child's continuously evolving outlook, [that] should be the organizing centre for the curriculum" (Parker, 1894) . In his landmark writings, Dewey (1916; 1938) promoted collaborative learning environments and "democracy in education," and found a "fundamental unity … in the idea that there is an intimate and necessary relation between the processes of actual experience and education." These future-thinking generalists saw education as a continuing process that evolved within the context of study and application.
Kurt Lewin (1951) further developed the concepts of learning based on experiences, and laid out a model of experiential learning that was later used by David Kolb in his book on the same topic (Kolb, 1984) The interactive teaching methods of Brazilian educator Paulo Freire (1970) encouraged participatory learning and challenging the teacher, concepts which we have embraced in the design of the agroecology education program in Norway. In fact, in giving responsibility for learning to the students, the faculty in a sense is giving up some of the traditional power of the professoriate and empowering students to challenge and explore their own routes through the learning landscape. Although we have facetiously called this "a pedagogy of no mercy toward the instructors", as teachers we consider the process a vital step toward autonomous and lifelong learning (Østergaard et al., 2010) . Applications of the principles described by Dewey, Lewin, and Freire have included Lewin's (1951) research on group dynamics that builds on prior individual experiences of students and guidance by faculty. Lewin emphasized the value of subjective personal values and experience, in addition to facts and what scientists often call "hard data." Kolb (1984) elaborated on the cyclical steps in learning: experience, reflection, abstraction, and action, each building on the prior step. Boud and Walker (1991) enriched the Kolb learning cycle approach by explicitly recognizing the importance of context, and this is a central theme in our applications of learning theory to agroecology. In the process of learning, each individual's prior frame of reference is challenged and transformed as a result of new experiences in the classroom and discussions, and in the field with clients (Mezirow, 1991) .
In agriculture, these principles have been applied to the study of systems through practical on-farm projects where students work with farmers and their families to design improved future outcomes in line with farmer goals (Bawden, 1991; Bawden et al., 1984) . Theory of systems approaches and links to the Kolb Cycle have been thoroughly explored by Wilson and Morren (1990) . The integration of soft systems methodology in agricultural systems builds on ideas of Peter Checkland (1981; 1999) . Formal learning in the classroom is only one part of the total learning environment, and our activities in lectures, discussions, and projects should build on the situated learning that is part of each student's everyday life and experience (Knapper and Cropley, 2000) .
In the Nordic agroecology program, we have built on these theoretical concepts to design experiential learning activities that put students in working relationships with farmers and key players in the food system (Lieblein et al., 1999) . This approach provides stark contrast to much of the current instruction in many agricultural universities, which often relies on traditional lecture and discussion format coupled with some field trips (Francis et al., 2001) . One conceptual direction that has shaped the holistic design of the program is an expansion of the concept of agroecology to embrace "the ecology of food systems", from natural resource use to production, from processing to packaging and marketing, and to also include consumer issues (Francis et al., 2003) . Another is to change the focus from teacher to learner, and from emphasis Science Target Inc. www.sciencetarget.com on the course content to the type of agroecologist that we want to emerge from the program . This has required re-thinking courses and sequences, resulting in greater student autonomy in designing their programs of study (Salomonsson et al., 2005) . We now envision the learning process as progressing up a learning ladder from acquiring skills and learning theories, to immersion in practical problems in the field, to visioning future improved situations, and finally to putting programs in action (Lieblein et al., 2007) .
Our goal is to understand how Canadian students have added values to the learning process, clarifying their own and exploring those of the farmer and community clients. Using specific quotes to illustrate the theme is an appropriate method for this qualitative evaluation, an approach that contrasts with most technical articles. The method used here also demonstrates the difference between our learning landscape in agroecology and many other academic courses that are considered by students and instructors alike to be totally objective and value free. We disagree with that premise, and think that much of the rich nature of human decision making is indeed imbedded in personal values and world views.
Nordic Agroecology Program
The present Nordic Agroecology MSc program has grown from a series of PhD short courses in the mid-1990s (Lieblein et al., 1999) . There is a twomodule series of experiential learning courses, Agroecology and Farming Systems (PAE302) and Agroecology and Food Systems (PAE303), each 8 weeks long and each worth 15 ECTS [8 semester credit hours in the Canadian or U.S. system]. Courses include lectures, discussions, structured reflections, and almost importantly, practical student group projects in the field. In the farming systems course each student team is assigned to a farm, and their task is to meet the farmer and family, learn about their philosophy and goals, tour the physical facilities and fields, evaluate and analyse the current system, and develop a series of practical scenarios that can help the family meet their goals over the next decade. Examples of farm family goals are to convert the farm to organic production, to establish a mixed crop/livestock system, or to change over to direct marketing of value added products. Specific examples of scenarios to meet one of these goals, e.g. direct marketing include packaging and direct sale from the farm, sale through a box scheme to families in the local community, delivery and sale to local schools and other public institutions, and cooperative marketing with neighbors after pooling resources for processing equipment.
In the food systems course student teams are assigned to one county in Norway, and they meet with government officials, farmers, processors, marketers, and consumers to learn about their goals and to propose scenarios for the county to achieve a desired future situation. Goals could include food import substitution with local production, establishing viable direct marketing schemes, or converting a proportion of the county's food supply to organic products. Specific examples to meet one of these goals, e.g. food import substitution, include increasing production of products with local demand, establishing a local brand and cooperatively marketing to retail shops, and organizing a community food festival to educate and promote local products [note: a food festival planned by UMB students has been held in 2011 and 2012, and is likely to become an annual event]. Students have found these projects to be challenging, but also fulfilling because they are working with real clients in the field to solve real problems. Some students take only this semester then return to their home universities to continue studies and the MSc thesis.
The second and third semesters of the two-year Nordic MSc programme for most students include courses in Norway or other cooperating universities, most often in Denmark, Wales, Netherlands, or Sweden. The thesis can be either one or two semesters (30 or 60 ECTS), and research may be conducted in Norway or wherever the student finds a challenging question and support for field work. For example over the past seven years, students have done research in Argentina, Cuba, Colombia, Nicaragua, U.S., Canada, Cameroon, Uganda, Tanzania, Nepal, and Sri Lanka. In each case they have included both hard systems and soft systems methodologies, and focus has often encompassed production, economics, environmental impacts, and social implications of developing more sustainable farming and food systems. Forty Science Target Inc. www.sciencetarget.com students have completed the MSc thesis in this program thus far.
Experiential Learning in Agriculture in Canada
Given this background on the Nordic program, why are students from Canada attracted to this type of learning environment and what preparation have they experienced? A foundation for sustainable agriculture research was established by Stuart Hill and colleagues at McGill University (Hill and MacRae, 1988) . They outlined the need for shortterm and long-term focus, thinking of agriculture as a system that is more than a collection of components, establishing a broad socioeconomic and ethical framework for study, and meeting the perceived learning needs of today's students. MacRae et al. (1993) provided a valuable framework for developing more sustainable farming systems, based on the hierarchy of 1) efficiency of input use, 2) substitution with less expensive or more environmentally sound inputs, and 3) most importantly the redesign of farming systems to be sustainable and environmentally sound,. Other building blocks come from the sustained work on pastures and forages of Dr. Ann Clark at Guelph University (eg. Clark and Poincelot, 1996) , research that obviously is focused on integrated crop/animal systems and on whole farm systems. These programmes are now providing one foundation for teaching sustainable agriculture competence in Canada.
Search of the ATTRA web site for academic programs in sustainable agriculture, organic farming, or ecological agriculture reveals a number of current programs in Canada: [http://www.agri cultureb2b.com/biz/e/Ag-Education/Canada/]. There are degree or certificate programs at University of British Columbia, Guelph University, University of Saskatchewan, McGill University, and University of Manitoba; in addition there are courses related to organic farming or sustainability in fourteen other universities and colleges.
One example of the academic programs in agroecology is the practical program at University of British Columbia. Jointly offered on two campuses, the program is co-sponsored by the Faculty of Land and Food Systems and the School of Arts and Sciences. The program has a science-based format, and is directed to prepare students to contribute to a healthy, safe, and sustainable food supply, while preserving biodiversity and natural ecosystems Based on the experiences of six Canadian students who have different university backgrounds in Canada, and who have all participated in the Nordic agroecology programme, it appears that the mix of science and practical application in a production context that is similar in latitude and climate has been appealing. Here we report on their experiences and how they have explored individual values in pursuit of research and academic learning.
Student Experiences on Learning in Canada
Many Canadian students in agriculture and natural resources have prior undergraduate experience in team projects, problem-based learning, and other experiential approaches to learning. Some curricula were confined to class and library research and study, while others provided a hands-on experience with clients in the field. Thus, a combination of academic preparation with practical problem solving, team activities, and orientation toward real challenges in the field has been supplemented by job experience for some students before continuing for MSc study. Infusion of clarification of values related to decisions in agricultural systems is included in several educational programmes in Canada, yet have not been made explicit as a component of learning.
I first encountered experiential learning during my undergraduate degree in Agroecology at

Experiential Learning in Agroecology
Students from Canada have found both the content of the agroecology courses in Norway and the methods of teaching to be unique in their journey through the learning landscape. The broad range of topics in production and economic analysis of farming systems has been extended to include the impacts on the local and wider environment as well as the social implications of current and potential systems. This extensive look at both farming and food systems has expanded the perspective of students who formerly had viewed development through a more narrow lens, even though this may have included experiential learning activities. Viewing challenges across a hierarchy of scale, one of the principles of ecology, was illuminating to people who want to make a difference, both locally and globally. For example, The integration of methods and perspectives from the biological and physical sciences with those of social sciences seemed especially important to students from Canada and elsewhere. This is an approach that rarely is taken in university courses, even those courses in development that are directed toward complex and often uncertain situations where an interdisciplinary approach is warranted. As expressed by one of the authors,
I think that the most important content I gained from the farming and food systems courses came in the areas of learning, soft systems methodology, and food systems analysis. Using SSM [soft systems methodology] to analyse farming and food systems was quite an exciting discovery. For the first time in school it didn't feel like I was being asked to study a seemingly random piece of the puzzle, but rather to look at the entire "big picture" and determine which pieces were most important to zoom in on. Tools like mind mapping, using metaphors, and thinking in terms of systems all helped me re-learn the way to approach problem solving, in a manner that was at once systematic and highly creative [Ali English].
Andrew articulated the observed role of the instructors in catalyzing this adventure in learning, recognizing the guidance provided as well as the experience from prior courses in putting students into the deep water to find their own best methods to navigate the new environment. He also credits the formation of a learning community with a broad range of students from different places and cultures. In these quotes it is apparent that students are delving into the values that underlie their clients decision making on the farm and in communities, as well as exploring their personal values and perspectives as they contribute to the work of the student teams.
I must add that I believe that the success of an experiential learning program depends not only on
Higher Order Learning and Values Added through Experience
We have argued that learning is encouraged by the practical applications of theory and skills learned in basic courses in our specific disciplines, and that dealing with people in all the complexity of their interactions with the farming and food system requires greater focus on subjective elements such as attitudes, values, morals, and ethics (Lieblein et al., 2007) . Such an approach raises the stakes in education, and students find it both stimulating and daunting at times. Others emphasized the importance of immersion in the farm and food system environment as a crucial dimension of motivation for learning. In addition to the lectures and discussions with the larger learning community, the intensity of interaction within the group situation and the dynamics this created were both a challenge and an opportunity for growth. Students experience the range of goals, aspirations, and plans of their clients on the farm and in rural communities as part of the project work, and the values and world views of these clients help shape the results and recommendations made by students in their final reports.
Working with a real farmer and a real local food
"Learning through doing" is the best means of learning and through this course many new ideas and approaches were embedded in my thinking
Applications in Further Study and Employment
All of the Canadian students are currently putting many of these principles and practices into real world application, either in further graduate study or out on the job. Here we provide brief summaries of how these specific applications are rooted in some of the content, methods, and attitudes gained in the agroecology courses and thesis projects. For example, Paula was working with The Land Conservancy (TLC) of British Columbia, and Andrew was working with a local food system in Ontario: 
I currently work in the Agricultural
Conclusions
As students who have participated in the agroecology courses and thesis projects, and as instructors who have read all the project documents and learner reflections over the past decade, we have found this learning environment to be especially attractive to students from Canada. It is clear to us from reading reports from over 100 students that individual values have been challenged and clarified, including attitudes toward farming and the food system, as well as toward learning. An additional "values-added" component to learning is the new-found respect for stakeholders in the field that is gained through personal interactions, the interviews and reflections that are shared by student teams and people in Norway. One student comments on how the comprehensive systems approach was especially stimulating in providing broad insight and instilling confidence to move ahead to engage with complex challenges: As instructors and students, we can summarize some of the key learning points that have been gleaned by our co-learning in this stimulating educational environment.
• There is special value in combining study of theory with practical applications, since lessons learned in the context of a farm or a local food system have special meaning to students and relevance to clients -there is obvious application of the process to people and their wellbeing.
• We have found no adequate substitute for a complete immersion in the practical farming or food system, even though there is an initial discomfort and feeling of inadequacy due to lack of all the needed skills and answers, and there is tremendous confidence after overcoming these obstacles and coming up with relevant and practical recommendations.
• Working together as teams of students presents some special challenges in the balance of workload, the different levels of English language proficiency, the variation inmotivation and long-term aspirations of individuals, and the melding of unique energies and personalities to achieve a common goal; we are convinced that team building and participation with stakeholders are skills that will be essential to most job situations in the future.
• Instructors have learned to play key roles as facilitators of the student process in exploring the learning landscape, available to resolve issues of team functioning and providing needed resources, but conscious of the importance of keeping clear of the decision-making process that is essential for teams and individuals to develop.
• The multidisciplinary, multicultural, and multilingual nature of the student and faculty participants in the learning endeavor adds a vital richness and flavour to the experience that is normally unavailable in the conventional university setting; it is essential that students be recruited from different backgrounds to preserve this unique feature.
As a final conclusion, we again provide the words of a student who represents many others from Canada and elsewhere in summarizing the benefits of experiential education in the agroecology courses and thesis projects in Norway. Her own conclusions reflect the unique learning opportunity that is provided in the agroecology programme, and demonstrate why this educational activity continues to attract students from a wide range of countries and cultures, and especially those from Canada. 
Perhaps
